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EXPLOSIONS IN COAL-MINES 
Explosions in Coal-Mines. By W. N. and J. B. Atkinson, 
H.M. Inspectors of Mines. (London: Longmans, 
1886.) 

(j* VERYBODY in the least degree conversant with 
matters connected with coal-mining will at once 
admit that our knowledge of the remote causes of colliery 
explosions has increased enormously during the last few 
years. Whether, however, the practical application of 
this knowledge has kept pace with the rate of increase in 
the knowledge itself is another matter. Since 1851, when 
the first Mines Inspection Act was in force, the number 
of fatal explosions in collieries has steadily diminished, 
but the annual loss of life from these catastrophes is as 
great as ever. During the ten years ending i860 there 
were 820 fatal explosions, resulting in 2441 deaths, or an 
average of 2-98 deaths per fatal explosion ; during this 
decade there was an average of 3000 persons employed 
in and about the mines for every fatal explosion, and 1008 
persons for each resulting death. During the ten years 
ending 1870 the number of fatal explosions fell to 565 ; 
the deaths were 2267, or an average of 4-01 per fatal 
explosion ; and the ratio of persons employed to each 
fatal explosion was 565°, and hence to each resulting 
death 1408. During the ten years ending 1880 the 
number of fatal explosions was 424 ; the resulting deaths 
were 2686, or an average of 6-33 per fatal explosion ; the 
ratio of persons employed to each fatal explosion was 
n ;372, and to each resulting death 1795. During the five 
years ending 1883 we have had 146 fatal explosions, with 
a loss of 906 persons, or an average of 6-20 deaths from 
each explosion ; the ratio of persons employed to each 
fatal explosion was I 7 ) 5 ° 3 > and to each resulting death 
2820. These figures are in the highest degree significant, 
but they are not capable of telling everything. They do 
not, for example, bring out the fact that the actual violence 
of colliery explosions when they do occur is nowadays 
greater than formerly. This may seem to be indicated 
by the increase in the average number of deaths from 
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each fatal explosion, but then, on the other hand, there 
are far more men employed in pits now than formerly. 
The diminished number of explosions is probably due, in 
the first instance, to the more general employment of 
safety-lamps, and, during late years, to the restrictions 
which have-been placed upon the use of explosives. The 
increase in the average number of deaths to each 
explosion is doubtless owing to the gradual deepening of 
the pits and to differences in the mode of origin and 
character of the explosion. Thirty years ago the pits as 
a rule were comparatively shallow and damp. Such a 
sinking as that of the Ashton Moss pit at Audenshaw, 
which is upwards of half a mile deep, was unknown. 
Explosions in these damp shallow pits were usually 
caused by the ignition of gas, most frequently by naked 
lights ; they were very local in their action, and the loss 
of life was small. Nowadays an explosion in a deep and 
dry mine not unfrequently penetrates throughout the 
whole pit; it is often extremely violent, and the number 
of deaths, mainly from after-damp, is correspondingly 
great. 

There can be very little doubt that such explosions are, 
in the main, caused by dust. The fact that fire-damp is 
not the only explosive agent which may be present in 
coal-mines is now generally recognised. It is, however, 
a moot point with many practical men whether coal-dust 
alone, in the entire absence of gas, can bring about an 
explosion of any magnitude. It is generally conceded 
that a very small amount of gas, an amount, indeed, too 
small to be recognised by the elongation of the flame of 
a safety-lamp, or the formation of a “ cap,” is sufficient in 
the presence of coal-dust to form a dangerously explosive 
atmosphere, but colliery managers and many mining 
engineers have, apparently, been slow to believe that dust 
itself may, under certain conditions, effect an explosion 
quite as violent in its character as the most formidable 
gas explosion of which we have any record. The Royal 
Commissioners appointed to inquire into accidents in 
mines reported that in their opinion it was well estab¬ 
lished that even when the air is quite free from fire-damp, 
an exceptionally inflammable coal-dust, in a very finely- 
divided and dry condition, and existing in abundance in 
the immediate vicinity of a blown-out shot, may when 
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raised by the shot be ignited so readily and carry on the 
flame so rapidly that it may produce explosive effects of 
a similar character to those caused by a gas explosion. 
The flame as it rushes along, if fed by freshly raised dust, 
may extend under these circumstances to very consider¬ 
able distances, with results resembling, in their disastrous 
nature, those of explosions originating with, and mainly 
due to, fire-damps This conclusion is very greatly 
strengthened by the evidence which the Messrs. Atkinson 
have brought together in the book before us. Their work 
indeed constitutes the most formidable indictment against 
coal-dust as a cause of colliery explosions which has yet 
been drawn up. In their capacity of Inspectors they 
have investigated with the most patient care the circum¬ 
stances connected with what we may call six typical 
explosions. These were— 


Date 

t88o 

Name of colliery 

Deaths 

Time of 
explosion 

Seams affected 

Sept. 8 

Seaham 

164 

2.20 a. 111. 

Maudlin and 



Hutton 

1882 

Feb. 16 

Trimdon Grange 

74 

2.30 p.m. 

Harvey 

April 18 

Tudhoe 

37 

1.15 a. m. 

Brockwell 

April 19 

West Stanley 

13 

r.o a.m. 

Basty 

April 25 

Whitehaven 

4 

11.15 p.m. 

Main Band 

iSSs 





March 2 

Usworth 

42 

8.58 p.m. 

Maudlin 


All the explosions with the exception of that at White¬ 
haven were in the county of Durham. It would be quite 
impossible in the space at our disposal to follow the suc¬ 
cessive steps in the minute analysis to which the authors 
have subjected each of these explosions. We should 
require, moreover, many of the numerous plans of the 
colliery workings with which the book is illustrated were 
we to attempt such a task. All that can now be done is 
to point out the characteristic features of the several 
explosions, and to indicate the general conclusions which 
the authors draw from the consideration of the various 
circumstances connected with them. We are conscious 
that in some respects this method of treating their work 
hardly does justice to the authors. It fails to convey any 
idea of the thoroughly scientific manner in which the 
Messrs. Atkinson’s investigations have been conducted ; 
of the minute and painstaking mode of their observation ; 
or of the care and skill with which their deductions have 
been made. The authors, even in the earlier pages of 
the book, make their position in regard to the question 
of Gas versus Dust perfectly clear, but not even the most 
prejudiced opponent of the dust hypothesis can complain 
of the manner in which the evidence is presented. 

The Durham explosions presented many features in 
common. In the first place no accumulations of gas 
were known to exist in quantity sufficient to cause the 
widespread destruction which happened, nor were such 
accumulations considered possible. In all these explo¬ 
sions the downcast shafts were more or less damaged. 
At Trimdon Grange, Tudhoe, West Stanley, and Usworth 
the explosions did not cross the downcast shafts ; these 
were wet, and the roadways near them were damp. At 
Seaham the shaft was dry, and the explosion crossed it 
and extended far beyond it. In all cases the violence 
and ante of the explosions were confined to roads on 
which there was much coal-dust. The explosions were 
most violent in the intake and haulage roads, or between 
the downcast shafts and lamp-stations, i.v. in places where 


practically no gas was to be expected, and where naked 
lights were in constant use. The path of the explosion 
was in all cases that of the fresh air traversing the pit : 
in no case did it extend by means of the return air-way 
The return air-ways carry off the gases evolved in the pit, 
but are practically free from dust. In certain of the 
intake air-ways at Seaham and Usworth no coals were 
led, and they were consequently comparatively free from 
coal-dust: no traces of the explosions were observed in 
these roads. The explosions were in many cases arrested 
where the haulage roads were wet. In no instance did 
the explosion ascend or descend vertically through staples 
or shafts communicating with other planes of workings. 
If the explosions were due to gas, their extension would 
not be influenced by the direction of a communicating 
pass'age ; on the other hand, very little coal-dust collects 
in vertical passages. In almost every case of an explosion 
which could with certainty be attributed to fire-damp, 
there is evidence that men have been alarmed and have 
attempted to escape from the workings before the actual 
occurrence of the disaster : in all the five Durham ex¬ 
plosions there was no indication that any movements had 
taken place amongst the men suggestive of alarm ; their 
bodies were found in the places where their work required 
them to be, close to their tools and lamps. 

At Seaham, Tudhoe, West Stanley, and Usworth the 
explosions were simultaneous with the firing of shots in 
stone ; in these cases the explosions occurred when the 
pits were occupied by stonemen and repairers and at the 
only time when the operations of the mines allowed the 
firing of shots. At Seaham, Tudhoe, and Usworth the 
shots were fired on a main intake air-road and at points 
where currents of air of between 20,000 and 30,000 cubic 
feet per minute were passing. At West Stanley the shot 
was fired, in stone, at a working place by a naked flame, 
and the air in the vicinity would probably contain a small 
quantity of fire-damp, but not sufficient in amount to show 
its presence in the safety-lamp or by itself to be explosive. 
In the other cases it is almost impossible to conceive that 
the air could contain any sensible quantity of gas. At 
Seaham it would be necessary to assume that the gas 
came down the shaft, or that there were three separate 
and simultaneous outbursts of it on the three main roads 
diverging from the shaft. At Tudhoe, where the air came 
direct from the surface by two shafts, it would be necessary 
to assume two separate and simultaneous outbursts. At 
Usworth the air had passed no working place, and could 
hardly have contained even a trace of fire-damp. At 
West Stanley no appreciable quantity of gas could be 
present in the main intakes, although a small quantity 
might be contained in the air near the place where the 
shot was fired. 

There remains the Trimdon Grange explosion, which, 
was unconnected with shot-firing. There was distinct 
evidence that it originated with the ignition of gas at the 
light of a boy engaged at a pump in connection with some 
drowned workings from which gas was found to issue 
and that it extended with great force to parts of the pit 
more than a mile distant from its origin along the main 
intake air-ways. 

Now all the circumstances connected with the Durham 
disasters make it almost certain that the main agent in 
the propagation of the explosion was dust, and in three 


© 1886 Nature Publishing Group 





Nov. 4 , 1886 ] 


NA JURE 


3 


out of the five cases it was dust alone. In four out of the 
five cases the immediate cause was shot-firing, but in no 
instance was the shot blown out. It is not at all necessary 
that the shot should be blown out to cause the ignition 
of the dust-cloud which the concussion raises in a dusty 
road. Properly fired shots show flame even when they 
dislodge the stone or coal ; and the flame is often con¬ 
siderable if there has been an overcharge of powder, or if 
small coal or earth mixed with coal-dust has been used, 
as frequently happens, in the tamping. At Seaham, 
Tudhoe, West Stanley, and Usworth the flame of the 
shot ignited the dry inflammable dust dislodged from the 
roof or raised from the floor by the concussion of air 
which followed, and the explosion was propagated by 
fresh dust-clouds raised in the manner described by the 
Royal Commissioners. At Trimclon Grange an explosion 
of fire-damp operated in the same way : the violent move¬ 
ment of air resulting from the ignition of fire-damp and 
air raised a cloud of coal-dust into which the flame from 
the fire-damp passed, and the ignition of the coal-dust 
propagated itself as in the other cases, and, as in these, 
continued so long as it was fed by fresh fuel. This rapid 
ignition of dust containing upwards of 80 per cent, of 
carbon would result in the formation of large quantities 
of carbonic acid, and possibly even of the more poisonous 
carbonic oxide : when it is considered that it is impossible 
to live in air containing even 32 per cent, of carbonic acid, 
the deadly character of the after-damp so formed is 
readily conceivable. 

In striking contrast to the Durham explosions was that 
at Whitehaven. This was in a wet pit ; the coal being 
worked was wet, and all the surroundings were damp, and 
free from dust. The cause of the explosion was gas, 
which was known to be in the pit, and frequently present 
in large quantities. Although it is probable that some 
30,000 cubic feet of an inflammable mixture of air and 
fire-damp were ignited, the explosion was confined to a 
limited area of the workings, which extend to nearly three 
miles from the shafts. Seven men were within the district 
of the explosion, of whom three escaped. The survivors 
stated that all the men were alarmed by the appearance 
of gas immediately before the explosion, and hurried 
away. In the act of retreating the gas ignited at a lamp 
which was afterwards proved to have been defective and 
to allow of the passage of the flame. This the authors 
say was the most considerable explosion of fire-damp and 
air that they are acquainted with. They have personally 
investigated during the last twelve years almost all the 
explosions occurring in the North of England, and they 
cannot point to a case where there was direct evidence of 
so large a quantity of fire-damp and air exploding. 

The moral of all this is obvious. It can scarcely be 
gainsaid that some of the most disastrous explosions of 
the last thirty years are primarily to be attributed to the 
practice of firing gunpowder in dusty mines. That under 
certain circumstances gunpowder can be used with safety 
is allowed. But the Royal Commissioners have issued a 
■warning in no uncertain terms. They have convinced 
themselves that the abolition of the use of powder in dry 
and dusty mines will not generally involve any formidable 
inconvenience, inasmuch as the work which is accom¬ 
plished by its employment both in coal and in stone can 
now be performed with equal efficiency, and at very little 


if any greater outlay, by other means. Unless, therefore, 
mining engineers, or those immediately responsible for 
the working of collieries, can devise some satisfactory 
method of minimising the danger due to dust, they will be 
compelled before very long, in deference to public opinion, 
to renounce the practice of blasting by means of gun¬ 
powder, or by any other agent which causes a flame. 

T. E. Thorpe 


McLENNAN’S “STUDIES IN ANCIENT 
HISTORY ” 

Studies in Ancient History: comprising a Reprint of 
11 Primitive Marriage.” By the late John Ferguson 
McLennan. A New Edition. (London; Macmillan 
and Co, 1886.) 

HE first edition of “ Primitive Marriage " appeared 
in 1865, and the book was already extremely rare 
when, in 1876, it was reprinted as the first part of the 
“ Studies in Ancient History.” The reprint also soon 
became scarce, and while the influence of the author has 
been steadily growing, and almost all students of early 
society have come to attach great importance to his 
speculations, his principal writings have for some years 
been almost inaccessible. This new edition therefore sup¬ 
plies a real want, and it is doubly welcome for the sparing, 
but judicious, notes and appendixes which the editor, 
Mr. D. McLennan, has attached to his brother’s book. 
“Primitive Marriage” broke ground in a new field of 
research, and, as the point of view was wholly novel, the 
collection, sifting, and marshalling of the evidence on 
which the argument was based was entirely pioneer’s 
work. At the close of his life, McLennan was in posses¬ 
sion of a much larger material ; he had pursued his argu¬ 
ment in new directions and to further conclusions, and on 
one or two points he had come to change his views. But 
new research had only confirmed the main lines of the 
argument sketched with so firm a hand in his original 
essay; and read with the caveats which his brother has 
introduced at one or two points—chiefly as regards the 
interpretation of the Levirate, and the prevalence of Ag¬ 
nation—the present reprint may be taken as generally 
representing, so far as it goes, the author’s final conclu¬ 
sions on the subjects discussed. I say so far as it goes. 
for in many directions his conclusions had been added to 
and his views developed. The editor promises us a 
second volume, to consist for the most part of writings 
hitherto unpublished, which will throw a good deal of 
light on these new developments ; meanwhile he has re¬ 
stricted himself in the notes “ to certain matters on which 
the author had announced a change of view, and to cer¬ 
tain others whe're circumstances had made an additional 
statement imperative.” Of the additional statements, the 
most important is contained in two long notes appended 
to the essay on Morgan's “ classificatory system” of re¬ 
lationships, in which it is clearly made out that Morgan’s 
theory rests on misconception of the facts, and that the 
supposed classificatory system of relationship is not a 
system of relationship at all, but a system of terms of 
ceremonial or friendly address, used in conversation even 
between persons who are not related to one another in 
any way. This comes out so clearly in the cases about 
which we are best informed, that it is very questionable 
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